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L7 ANSWER 1 OF 1 JAPIO (C) 2003 JPO on STN 
AN 1999-233744 JAPIO 

TI NON- VOLATILE SEMICONDUCTOR STORAGE DEVICE AND METHOD FOR DRIVING 
THE SAME 

IN TAKAHASHI KEITA 

PA MATSUSHITA ELECTRON CORP 

PI JP 11233744 A 19990827 Heisei 

AI JP 1998-340761 (JP10340761 Heisei) 19981130 

PRAI JP 1997-342638 19971212 

SO PATENT ABSTRACTS OF JAPAN (CD-ROM), Unexamined Applications, Vol. 
1999 

AN 1999-233744 JAPIO 

AB PROBLEM TO BE SOLVED: To read data at a high speed under low 
voltage by connecting a plurality of memory cells included in a column 
with a first source line, connecting of a plurality of memory cells 
included in a neighboring column with a second source line, and by 
making the first source line electrically independent from the second 
source line . 

SOLUTION: A source line SL1 corresponds to a column including Mil 
to M14, a source line SL2 corresponds to a column including M21 to M24, 
a source line SL3 corresponds to a column including M31 to M34, and a 
source line SL4 corresponds to a column including M41 to M44 . That is, 
in a non-volatile semiconductor memory device 10, a memory cell of one 
column does not share a source line with a memory cell of the other 
column. Further, an element- separating region and a bit line contact 
are provided, and the element-separating region is positioned between 
the source line SL2 and the source line SL3, whereby neighboring source 
lines are electrically independent. 

COPYRIGHT: (C) 1999, JPO -\ 
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ttSHM 1 233744 



1 si** 1 3 r-9f»Ko±iz . vh»;; * WwES 
Fttk. J£«;frffllcJE^*«»^y— A«fc. Affile 

Jfc*frC«^S«S^>*y-M^ KflOkay— 

ffito V — 3 2 tf> y — ^tt k ISttSii . 

[»*3H2J ftESBl^y-AWi. w12»2coy- 

a*o^iwfctt**<*Ettiss- 

s*t*:**t*<o*-* y *^k . 'ttmzmxfhm6L<?> f 7- 

* *»ji;^B-r * tt*t<ax ^ y -t/Ko -3 *>o$» 2<oifi 

it. 

[S*;£iS4 3 mra^l^>«^Sm2^«i:HJrE^ 
fS]TB5*S LT v ^ a$iB 3 KE«^ll«tt*?*f*Etfc 

-MSB. *-hhmb. HW^awsivy-^a 

-7x^101^ y-h*tiL y-htewL KM 

*y. 



asa. 

l!ir£)M&<o*^ y 1 -vtt. »«ft«05ff 1 t*«ffico 

y-heiUL Ku-r^«««j:cxy-^«*6-fc-r* 
smarm 1 uuksco * x w>*ti ?tu&L*&Hz&± 

aiarr*xsk. 

*Ek R-W$05*2 »«E«rQQRrr SXSk . 

-^aic^ff i cotffi k H— wt<o3i 3 o«E& Biter 

*XlSk* 

[antiRl 13 15S»l^tSffiki!raaK3^tMEi:^ 
C 1 2 3 iRE1MBP>;< ^ y -e^^^aKS n 

ssa«&<xro^y-fc/w-**BLT v^v^rni mvzv.w 

fit. 

5- arnirt- x« k z -a-^-r ^ sa^«« * * 

[000 13 

iiHHHHdWBm if-eowfi^ia: tcstr & lot* 

[ o o () 2 ] 
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[00033 wt. mw^mimrmmzis&m. s o 
rooo4] ttn&rmtt&i&kwis oon 

[ 0 0 0 5 ] 0 1 5«u ^*o^«M£r*f«ei*XE 

500 w^'jt;i<rp>f wafr^-raasras . 
[ooo6]0i 5 fc^^j»Ht*spf*sat»E« s o 

0UU MOSb5V^^>^^>^y^r;nvil 1 — 
M4 4. ?-F»WLl-WL4, V-XHLSL1-S 
L3. toXt/Vv hfcBLl— B L4 fctt£-CVi«. 
[0007] ^»?M£T««:Seift^S5 0 0(i. 01 5 
£fl«TJ:5(£« > ^ 'J -t/PM 2 4 oy- Sj&«7- HttW 
L 2tC*S*23*l. > * y -b^M 2 4 <0 V -X^V-^I 

5 0 0-Cli. ^*yt^M2 1^M2 4WW"W«W 

* y «r/wi. > * y -t/uM 31-M34 a w*?t*5* 

0 -t»Jl>M 1 1 — M 1 4 *W £*t<D;* * 'J -fe/WA. 

c*ti&r*-&*T*xx ^ y -fc/w (P^strr) tv— x«ls 
Ll€r***fLTV*4. ire. V-X«SL3COV>T 

[00 08] (311 6ii. Pll 5CtkT^«^4««cSB 

[0009] rai 6tcif^rj:^c *i*im*m<*?s.& 

[00 10] WK, t^O>Km«tM^<«dffl$fa!5 0 
04CWft£-»»aiO^&feJ:i/m*^^Wl 7*m^ 

[00 1 1] rai 7«±. ^.w**^«aet^»5oo 

[0012] CvITii. H^9W1:^5«c&iiag3:5 o 0 

[00 13] iflittJR (Wl 7**> -E- 4fc&> fcUL 
S 1 Vft£5<7)LSV^fi«ff <fttVvfrtf>L£v*fWff) tc 



[00 14] 2*:. (017^ -w- « 

[0015] feTF. K*^X^»5M$Tt»*SE«lSa5 0 
0^1ff«£ia*£iiT^£. 01 5^vrcap^ 

[0016301 5 *«HTCHX,*fX* y -b/UM 2 4 

V) tLX. V-KttWL2fc3V£U bVhUBL 
4fclVfcTS. i^, ■»y-H«WLl, WL3. 
WL4. V-XttSLl, SL2. SL3. IfiW^h 
»BL1. BL2. BL3tOV,^uliOPEN« 
JB£T*u Srfc. 01 SWtV^tVTV* *><Ra$*i 

[00 1 73 >^y-fe;UM2 4*««3c«3!rc^n 

^M24^«»i:^0. b'7httBL4C^Vt 
^*dSL®^£**. -flr. >*y*/l-M2 4*<* 

"C. > : e , J^HN«24^7Wat^0 fc b'yhMLBL 

4&x*v±/\,i<t*&LXfci±z&x&\ cots**** 

[00 1 83 **5. h^U^nC. S^^^U 
Hr/HV! 2 4 Citti&jc ^ y ^;u2*^as L«hfeJiefflv\ 
T. >^V^/UM2 4tClWrt?fI^»<0S!/*ffiL£af^ 
^fT*>^L^^*»> % StR^fiXr>"ey-t;nvi2 4i:I5|— o 
b'-y h«LBL4(C«lft3n^a^CO^^y-b7P (Ml 
4. M3 4. M4 4) a**>SEh.&«S5£\ <2C2--b04Ctni 

[00 193 

T(i. ?Tf£ttaSO>^y^/UOL*v^fll»r % 

t**^>. H>««iiHi^«^ifiSKa:5ooS'««n : 

[00203 hHdCTaf:«/A. (^WTiZtS^ 



[00 2 1] 

awso y o *>#m 2 y ttRSii, 

nESKl*>V-;tlftl2. i!iffi»2<*>y-XItfctS*SKC 

[oo2 2)iwE»K;y-^aii. wsesff2oy-^ 

1 0 0 2 3 ] ^^3^>»^»^tt^i«et^a«i. 

*U W^£^^^ltcaT^tt«t^>^';-ir/Wo^9!;2 
fJ5e^a<Ot'-/hlSlco5^3K2^t-yhtli: 
WiaSKl^tTvhSM*- B?^20t*7 bat 

[00 24] Hn25ftl^>a^OTS»20ffli:M=E^Ifi] 
[0025] ffiSMttXX^ •J-fe/KO*-*V-F*ttt. Y— 

[0026] 1fflE1Mt0X*% lf-fe/PS>**L«Ui. war 

h sw. away- K«f*i. Ki/-f >mm3xw- 

*>->T L*n. 

[0028] H^>Ha*m^f*;Wfi^Wi. BiWtf^r 

« *tfy-;*isi*s-irr&Mo s h *7>>xwh »j % 

[0029] Hnad^im^SJi**i«a£mi. Rn«dtr^ 
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ttttB* KM >iB«fcJ:tfy-**i*£irT£MOs 

[0030] ■«BSSO>%U^/pW4»ait^9^> 

f*3eie&s<oiE»^r *> -> -c . m^s«$n^>^»j 

o^tH-wl<o3J2co«E^s«nrr&xsh. mis 
SRSn/c^^r'JHr^tl^^^ 'j-fe/nc*r«?*-£ y— 
xmtzmsm i *>*e t r— «tt<?>3* 3 o^ff etwurr 

[003 1 1 MEXl*3^fciH£»3*J«Efc;0<l2(Z 

[0032] wss«a<o>^y-t;w4>^4>a«sn^:> 

[00 3 3] itfE38lZttfcj<^y-z;\,tZttl&rZ\z-r 

Mite. *tt***<*4i*&iz*iLxw'<4 rxt^zmn 
»2«>«EEfcai»rr*xHi:* nammztitz^v* 

JVifiBL LT v *m l x/Ptcn&Sft 1 *>«B 

^> « u -t/w^s lt mm 1 <*tSSo^ x 

[0034 3 HT. f1Ufi*rWWr*. 

[00 35] a&R1-*>% l J-t:/l-*>Lfr"<I 

[0036] *«wo^*»Mt^i*«ta«arcii % s 
m$ix^^^u^y^y-^MicoiS{^S:^s^o>^ 

urn* * »j -b/uo^ x a^- ^^{aicasrc* * r 
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[0039] *KW>T&K&rm*&1SXi&-Cli . ft 

SIR;* y t/^y-xiicTiiWfat L-cayw 

Tic fctr£53JE* WWh Z t izj: hs* -/ ^A-f TA#i 

Lac** $ gk;s*>* c:h^*c^i. 

[0041] *flt"B<o. naco> * y -fc^a*£a!R$ 

tt^«W£«^acosE«r^(i . fts#> ^ y -t n^eo y 

<0L*mt1ffiE£. ay^)5B«r*^«t 0«<5SSX^. 

^V-^t^^^Hitt^^ox\ ft 
t £*3ft*ii2 U±6£ £ A < -c S * • 
[00433 ^^^OtecO^^^^SttadtfiSiVT 

[00453 y-tr/l<«*iA»^a«8 



sat* * y -t/uco l ^ ^«sj£e*ek n;t #-c* 

[0046] 

[^raoxttoffis] (^lcosoe^jBiB) kit. 
ioo48i^»«i4m«a«aio{i mosk 

^yy^^^i^^ij^Ml 1-M4 4. V — K 

7h«BLl-BL4e«U^. 

[004 9 3 ^IWMx^P«s5fitt^ffi i o-cri. >4y 
-fe;UM2 4 0^-K*fV-H«WL2C»«5Sn, 

y-t/HVI2 4^V-X^y-XMtSL2tCtfelA5n. >X 
* y t/l'M 24C0FH ^ { t'7 h* B L 4 Cl5f«S ^ 

[00 503 «yt^Ml 1-M1 4 *7<CV 
— ^ISL 1^16L. >^y«tr^M2 1— M24a<S 
-r&ff(2V-^MSL23&<tti6L. ^^y-t;l^M3 1- 
M34<re^^4cy-x»SL3* f ?t)tU. ^y-fc 

;nw4 i— M4 4^«n?fi:v- xatsu4^wj^-r 

[00 5 1 3 CT2(i. T«^^*se«r$|Wi o*VX 

^, W2i±. nie7iKr>i^aw^^(*idtfi«wi oo 

^a?Mt.^H«ta^ i o A - AT*OTBr L 
[ 0 0 5 2 3 KctS. >f>**m4«*aitt3£W 1 Oil. « 
[0053 3 W2;c^Ti: 5 tZ. >W»«f»:^3>i*Sd«« 
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*«5iii:CX*^#«jS*5Xtt. LOCOS (LOC 
al Oxidationof Si 1 icon)^ 
STI (Shal low Trench Isolat 
ion) Kc£-emtiL2tL*&* fl&coAttrct Jrv>. 
[0054] «T; 3RWftttT««2«5fea 1 0 tew* 

COO 5 5] 1351** T»M£raMcEtt9ai0(z& 
[00 561 ::tll 0 

ul 2saios^^L^v%a«aEt^nr^NSMosh 

[00 573 *H?ttJB (05*^) "E" #B) £t* % N 

[00 581 ?»2^K» (BI5 4>0 -W- « 

**4 v«£e>L»tHHSE (£v^*>L»tHI«E> 
[0059] JUT. rofttt¥W*Ett«t l o**ff 

[ o o 6 o 3 1216 roiMtt^ificttnr 1 o 

[006 1] ^ir-y7-SlT-«i. aftd*l&*-9fcy- 
*ML o£ *7?Paft*>y -xitcsft 1 OtSS* R— 

[00 62 3 ^T77S2tll MUtr^n&toX* 

v*/Me*tJ5T*y-;u^3tf3ixs. jutncci*. 

[0 0 633 Xf77S3Tli. Nft!fl:afl»f%iJ** 

tcttjcr^t y mmhism. sir? 

[<>()*> 4 3 OT&fcfe*)**»J-fc/p 



[006 5] ±aU^fr7CJ: S«Sixrc>-t 

£**o#aifaO.X * »J */Wf7U 7^3 >-g-c*> -> -c 
T^ifc^-c&i. canto. aMsiift>%ij^cz a 

[ o o 6 6 ] a*:. afteftfex * y */i4<fira&B*c 
***** oi9. atRSix/O^yHrn^fiv^^L 
*v*««EE*«ro*^ 8RSn^*»j^T7U 
y a >«Bi:itet^Ch^CJi . zevtcto* aft 
* y -t;uoy- h tcEPirastts l 3 v 

[0067]^. *»mflrcU. MBM*^ -y r 
S l^T77S4^«[tCiW7^^£W^^ o 

cooes] a*, atusrustr-y h«caj»sn** 

[00693 BT. J*f**J*, TO^*W*af*HK 

1 0O>^y-fe;PM24^^>Wi€-Sii^£ii-r^6Sr^ 

r*. 

[ 0 0 7 0 ] 0 1 ^J1VH20*T. W«L-C'S/.^^ 
y-t^M2 4OTfflK5*L**^ ^(^*«r£2$r«m 
«f« <0V> fcLT. 7-K«WL2^3V (*20« 
E) fcU kf7HBL4tlV <»10>«E) tt 

fftC0«7— K1WL1. WL3. WL4*>Jtt/ 
teOtTvhliBLl . BL2. BL3frOVfcU V- 
^»SL2^0Vtti. ZUZ. fl&OV-^ttSL 
1. SL3 L SL4^1V (S3^) tTZ>. * 

!&?A*uf % L£v*««jfii- 1 v«jiti>&ot > 

^»;^M24W>«»i:M^ f7«BUW 

[007 1 3 — ^T. ^^V^/UM2 4^^i2H^iBT 
*>*U*. X^»J-tyHV124<0L?VMff«n:ii4 vftfjffT 

^«S*&«-fe>^TVTT«|«J5it*CfclCJ:»). SUA 

[00723 *.tWRco* i <nm*<rmmx'\±. 
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-fc»J«r/UM14. M34. M4 4 <0L * V*fS1g5£*7 
IK^^U-fe/KOy-^SL 1 , SL3, SL4t-«ff 

0. 5 VKJLbtr^Ct^CSi. Zcvtzto^ im&x 

[00 73] VKllR^^ll^s/UM 1 4 , M34. M4 
4#«V^^Ld^«^£*-r**£\ St*aSL»f£ 
^»K«0>*y-fc/PM 1 4. M3 4. M4 4C0& 

^X^^hStCT*, x&R2iVt:* * X J -t^M 2 4 
ttStUrf y h « B L 4 tci$tt $ ft'C V ^ tt^KS^> 
t'J^WMU, M34. M4 4^A»SKn«> , J-^*S[ 

[ 0 O 7 4 ] . * >J */l^ffi£4Urc 

fc^C&S- ZcOtz*>. 3S3R'&tlX:* : *>J*zMZ&tth 

C O 0 7 5 ] PJUKOct t tC. C^)«tC^BUJ:tLtf . 
-KCD L £ v HKVn « f-T 1^ ^ ^ 9 ^ttffittC&srt* S 4b • 

«rr**««rtTfc ^ti, +w,z* * y ^ 
* ^ y h CQJtraS *x*«E3WKtSKT J> *: 

{ o o 7 6 ] tc & . * i iMiatamrrii. 
ccaiRL^tr-y hatzmrrz-zirtftzitfinv-xvi 

[00 77] <*5 2*>35ftOH$flS) HK. *Wft7>;B2 

[ 0 0 7 8 ] Pfl 7 li. *)Him 2 ^»SO^!BCi5tt 
&^»*&t**«<*&itS$B»2 O^^'J t;U7U^ 135 tic 



L*^t£#«t*»£fi*^-^*9, mi OUL 08 
C^r^FP?MiT«*Ett»S 2 0* tt^D - D 'CWDR 

L^ifr&c^t-SBf»£'^r0-c^>^. 0i or 

[007 91 ^a%ttT*«53B«ifiiS2 0U. MOSb 
^^^X^^r^ipC^y-b/UM 1 1-M64. V— H 
aWLl-WL6, V-«SL1-SL4, iiJllft' 

[0080] s^c. T»fttt*r?*ttEt»fca2o<i. 

-CV\^ # LOCOS^ST I KcE'C 

[0081] ^»wt^i(*5ett«a2 oT*u. >^ y 

y-fe^Ml 4W- Xa^V— ^MISL 1 > 
^y-fe/Hrtl 40>KH ^*<tf y haiBL8C^ft$ 
tL. >*y byHVI2 4 0^*— FlWL2C»lt 
^ix. ^^J^M2 40V-^V-^*SL2<:» 
«SS*U /*K-WII2 40FM HUL8 

[00821 tt. ^*y-t;UM3 4«y-^7-K 

^«isL 2 ctf«$ix. >^ey-feynvi3 4^Ku-f >tf 

f-y h«BL7t3l*tt^fL. > "6 >J-tS*M4 40^- h 
^7-H»WL4C«flt$^ ^^&'J^M44W- 
XMSL3CC«RSil* >^»it;kM440K 

[0083] S*>*£. ^ J fcUHr;PM540y— h^«7-» 
F»WL5tCttH?il. >^'i-t;KV15 4^V-X^V 

— ^»SL3tw^«?iT-. / i 6 , J-fe^M540HM>' 

— X^V-X»SL4tC««t*n, >^Jt;UM640 
[0 084] 0*y, >^';-fc;WMl 4-M64^St 

a l o»ojx i e i ;-fe;i,fc:w»T^*2oiR^^ y-t/v 

#3B2W7 hU^»«?il^>. *^Jt<^IB-Cii. h 
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9 -fc/M120-C*> 9. *60J>*«£ 
*a*L*2rxo>:e9-tr/Mi. Mtziv^^ 
h**WTLTv»*. 

[00 85] ^^'J-fe/PMl 4fc>%9 4s/l- 

M24^» HO&tKcO. 9 -te^M 14.. 

>*9-fc;UM14. M24lit'7h«3^^h6a^ 
ftUUl«t\ H*BL8K#tt5ft/cv*s. a*:, 
> * y -fe /UM 3 4 t -X * !/ -fc ; P M 4 4 jW» 2 o« t ^ 

fc<0>^9-te/HH3 4* M44Ut'7h«3^^h6 
b«rft«L. »2C0ia^»^:y-fe^M3 4. M4 4lit* 
•y h 6 b£*rL-C3B2<Ot: -/ b«B L7t: 

[0086] ^»*tt^3«*SSttai[ffi2 0CW8t»& 

ofcRtras^- 

[0087] WT. T»fttt^m«cKttifea2 0*>Mt 
[0 0 88] 01 lti. ^^^K4c£^S2 0^ 

[00 89] ^f77Sl SfRSft^T^^y 

[0090] 77S12TU, S^T^ fES^;* 
[009 1] AT77S1 3"Cii. «uEffiScO>-£l>Hr 
[00 92] Af77S14til WKfT:atfO>^V-t 

;pc*ri5ir&v-Hab&sat««ii&. jutttrcu* arc 

[0093] ^L^f77CJ:l 35^?nX:>^: 
»J t^ittWtRAWtH. «a!ROX% >J-b/t*cfle 
v^^L^^n^ttOflte. «vvJr<0LScv«^jr 

[ o o 9 4 1 „ BJRSft*: * * 9 *n^ia*#«T- 



s i i -xf 7 7S l 4ttmt;:Xff.SM#9tt& 
v*. 0^9, 77S 1 1— Af77S 1 4 O^fL'E^ 

[00 96] art. BSCS ft*: -r hatcoumsn** 

[0097] «T\ ^»fctt T*«s3Ett2£a 

2 0<0**9-teyHVl 2 4^4>ffi«*a^aiT^a$:i»^ 

[00981 mi&xv&scorp'c. WimrcmA,fz* * 

9*AM2 4*<a8?S*U>ifr^ ^i**»K«CI5:IMS 
15ffi (0V) tUX. 7-KHWL2fc3V (*2«S 
S) tl» tT/h«BL8S:lV <tf 
*. ftCOV-HttWLl, WL3-WL6«J:t; 

ffi^b'v MIBLl-BL7eOV^v^OPENtt 

HSfcL. y-^<isL2tovtti. s^c. «w>v 

— AttSLl. SL3, SL4&1V (3&3C>«ff> 
*^x/U0S(2tt0Vi:-r*. *>L. ^t'J^M24 

L 8 IC> * 9 -fc/t**** as L^StfflSil* . C 
^»;-b/I,M2 4<7)3£A£i3L?S^U. «*oTa«ti:^ai 

[00 99 1 >^yHr;HVI2 4^*^ji^MiyST- 

«f>fttf. -X ^£9«r/HV12 4 OL^vMAISBi 4 Vff^r 

»BL8Cp<^';^/l,5ft/AaiL«ai<i«Lft.^v>. l-i^L 

[0100] *^C0«2<J^ttW($®Tii. A v ^ A 

•t'jt/PMM. M5 4. M6 4<DLSV%««rn5'#7 
[01013 ~t?c*yh. #SMR** »±A*>v—XM& 

li. sl3. sl4c«tti vi-tjiiiD-r&cfcm: 

[0102] S1RSft*r>% 9«^?A£«!BT 



(9) 
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ccov^-c. H®£«?RL$r#*>»^* # 

[0 1 04) HI 2(1. **^;B30^0flMS(C# 

3 0 ^ U ^ h £7rrr*&mYlBB?t> h . 
-Ttc*>*>. Hi 3(1. HI 2t^^ff*fctt¥SK*Stt 

^I3ooru^f m&rj—mzTjkLx^h. hi 
4(i. 013 c^rro^¥w*sttig B 3 o £ a# 
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